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USE - Used for forming capacitors in semiconductor devices. 
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thickness of silicon oxide film prevents leakage current. The nitride films enhances electric constant. 
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CHOSEN- ~ 
DRAWING: Dwg 1/6 



TITLE- 
TERMS: 



INSULATE FILM CAPACITOR SEMICONDUCTOR DEVICE LAMINATE 
LAYER STRUCTURE COMPRISE SILICON NITRIDE FILM SILICON OXIDE 
FILM FORMING SUBSTRATE ELECTRODE 



DERWENT-CLASS: L03 U12 



http://127.0.0.1:4343/eas200212101 1 1828491 .tmp?text_font=Courier%20New&text_size=l:. .. 12/10/02 



CPI-CODES: L04-C12A; L04-C12B; L04-C14A; 
EPI-CODES: U12-C02; 

SECOND ARY-ACC-NO: 

CPI Secondary Accession Numbers: C1999-1 12470 
Non-CPI Secondary Accession Numbers: Nl 999-286546 



http://l 27.0.0. 1 :4343/eas200212101 1 1828491 .tmp?text_font=Courier%20New&text_size=l:. 



12/10/02 



(19)B*B8IW (JP) (12) & H |^ & $1 (A) Ol)ft3tt«&W*# 

1-150246 

(43)4«8H ¥£11^(1999) 6 )i 2 B 



(BOinta* mmn f i 

HOIL 27/108 H0 1L 27/10 65 1 

21/8242 21/318 C 

27/04 27/04 C 
21/822 
if HOIL 21/318 

»*S©ai3 OL (47K 



(2I)tfl»»# 


»WF9-318197 


(71)fflHA 


000000295 










(22)ffiHB 


¥dE9¥(1997)imi9B 




Jfca«i§&8/mTB7»12# 






(72)&9Hf 


as ie£ 








3KS«RSKti8/n 1TB 7#12#jt^X 














(74)ft3SA 


#a± itff (*2«) 



(54) [sswafci*] ¥3^ffro*wt^»8^«fct^©»jg#& 



(57) imn 
(ms)fc-f&. 

sms4 * T®se 2 fc m i < -*ma*%tsx y >- y a 

tt. T««S2fl8*^«l(c. mi^ynygflJKSis 
N0 3a. ^D3ylKtJS(Sitfe)3b, |g2<0i^y3y 
gfl^(Si3N 4 ) 3 c tfmhX®fSL$tl&ti/0/N<7)3 




(2) 



1-1 50246 



Tbzztzimti-hm$mi£.mi<?>**>^m io 
tag. 

imm } tm& i . » 2*>s/ y a vm$k<r>m- 
ifK\^z\i33m\, t mwLb-rm^m i cmmo 

imm] ^vaymMb^j^ym.{mbi)>t> 

BuET«as±tc , m i <nis y 3 :/shijb* jssw-ia 
pat. 

WES/ y 3 ysatmiiK. m 2<os- y 3 vaftR&jBA 

BTWL WETTBMB&fSHfcLfcflL LPCVDffifc: 
J: *) ^ 'J 3 & £ k £ 

[ir*Ji6] «a*i^»j3>«ftR*jaftt4a 

BTtt. a-Kov^OLPCVDSCiOi/'Jay 30 

[11*117 ] we^y 3 y»ftR*»*t*a»c 

CVDJfefclO^ya^lWfclR^JtttLfca. SHE 

#Hmtfcr--;p-r&^t$-»ai:-rsffl^4~6 

--^-rsdts-#f5k-rs^«4~6<ov%-m*^ 40 
imcm 9} >• y 3 vRoati: 5/ y 3 ygiuifc *>s> 

WETSmtfc. itta-frisyybTy^-Tbi 
Ufflb LX L PC VDStJ; 06 0 0-70 

x-=y y 3 vmmmfS&h mb . 

|^vy3ygftJS±tc. ^yri;/RflJI*«lft?-*R 
Bfc*«i. £ft^ai^J8fcfiffSft&.rfci£:*t8i 

fct-**vfma**'ts/?i6iiitKU5ft&. 50 



[Mn 1 0 1 wes^ y 3 yanmamthsmv 

it. 6 5 0-7 0 0X:<r)®ffi?]mZtihZb&imb 

[Nffli 1 ] wes/ y 3 y&K&m&thmx' 
it. : J9 u-i\,isy yizm-hry^-ToK&itibn 
-5<7)®mxmztiizbS:ftmb-rhm*m9£t: 

[IHEI12] Wxymmbi'Oxym&bfr 

m<?>**rtis?i&mw&Tmizt5^x. 

WETJfmSLtfc. ^u-zU^ybTy^-Tbi 
wmb UT L PC VD&fci 0^0-/1^7 yfc*tt 
h T y^-T<r>^MA.ifi 1 ~ 5 OgfflTS' y 3 vaflgt 

wes/ y 3 ysftRhic, s^y 3 vgfeftR* 

znznfffiimtzmfzti&zbzmi 
b^&^imsmvrt^ftmmmxm. 
immi 3 1 wes/ y 3 ya*ug£»j£-rsaiB-c 

6 0 0~7 0 0rt0ffiH-C«ia$ilS«ItS:^at 
[000 1] 

[0002] 

[fifesfcoSW] ^tt§gWc***.S*^i/*-tt. 
*tt*£*tr#y S/y 3 yT'fc&T«««<o±fcl&tiIS 
ml. *<aiMW-Lfc*iHii £^t* * y s^ y a y k 

>-BMfcffi (Si 0z ) b is 'J 3 y^tK(Si 3 N4 ) b <m 
9. 0/N(iHfclg/&ftl8!)O2JI18 
it. fc^^J±O/N/O(BI-ffcJg/g'fbM/g:™<03 

gftJK^JiS«3i«~10niiOS$-CJ>l.. S^'J3 

ym.{tmt. =J9u-i^yy(s>mizu)ht\^t^J 

mffll«ft&(LPCVD^)fcJ: *)m&LZiXX^h. 

1 0 0 0 3 ] x y zymimrMfm. a? 0-^5/5 
y b ry=t~r b zm^z^MiMJtoTmmjm 
mcx-hhtK mjm^&b'Wi<m<m&tm.^ti 
mu$.7wc~~mr:TBi&.ztix^&. it:, w 

u-tVvy y iZfttZ T yt-T<0SaJt(NH3/Si H2 c 
h)tt. 10~100SJgfc^?^TV^. 
[0004] 

im&miLXobt&mm) *mw3m<o>m{t£ 
#->x>hz^mffimv*z%®wg&mmhtz#> 
izmmMm^mtf-mbtix^htf. -jrct&m 
zft&thfz#>iz\3m%<7)mmtf'£gbztii. ±&i 



(3 

3 

i)<mmi&< . -£<7)®mx'mL>ixz>®w&m±}twfi 
it. m&)3mmm<rmmz'it. Ma 

co$Mg£t>m^ti#>. ^y y'ja >m&frt>cr>Ftfmtf 

*jBv^«&fc. t&mjmTL. mztmmm^ 
[ooo5]-*. t^5i«oo/N<o 2mmmx\ 

[0006] zrt&m* ±s£ itiftxmficTxm&iz 

[0007] 

mwco3®mm<7)*ws?tmmi. ^j^ymim 
izwm2ti&^mm<r)*v'^?mmiz&^x. 

TWtffit. mcoisva ymftM. i> 'J 3 yigfl^l. 30 

z\<r)±o%tmmt. tsssllksii*) 
[0008] iMcom^X'ii. isviymmvmztf 

3nm&±Th?>C\ttmiL<. ifc. *1.IB2^) 

ygfl^isatrtisr^u^ t frill* U*. m 
l^'jnygftJiti. TH«ft«S»fl:Lfc«L LP 40 
C V D mz X *) ^ »J 3 yg-fUg£it«hf-S ^ tci 0 JB 

v oat j: o ^ y 3 vmmumkth ztizxo&fc 
f&ttmm>x'T-->v-$-&z\tifim.±L<. ry 

*-TtiX*X'T-->l'Ltz^ mLwmftx-T-- 
[ 0 0 0 9 ] iti . ^c^^t^^^H^IStO 2S 

liji^^^^-v'^^iiicosjs^i. TWBfttfcs; so 



tfPH 1 ! 1-1 5024 6 

4 

fv-fcisyytTy^-TkZMmtLXLPCVD 
££±06 00-7 0 O^CO&H. M£L<»i650~ 
7 0 OXICOSSBT^ 'J ^ y^LKSr^JfrtSSigi: . - 

[ 0 0 1 0 ] £ £>K. i<^BHt*^S^«^M<02 

ALtzisru-frisyytry^-TtiEmt Lxlp 

sftjttf i ~5<t)KHt-^ y n ym-mim^thm 
t.znisvzt vmsikuzi' y 3 vBt^K^^j^rs 

[0011] 

[^w<7)Hife^SE] kit. z\<r>mMizi)^h^mm^ 

fl^IW+Ay^a, 0l£i*£*i..&±3fc:. ffl£l 
±£S^t3f^£*A*£;Ky i'!/ 3>t:j: OTTO 
S2£J&£U ^TTO&2±£3TOj£Oj£S§i3 
£?&£U mtcl&gIt3±fc:±TO®4 5:TTO@2 
b m t < T«%5r^tf X y >- y 3 y iz X 0 i t 

£J:0fl$j££iiT^6„ #i>. Bg2. 412. x'J3> 

[0012] I^IS3(i. TS«ffi2»^m(c. ^1 
«>-y3^^K{Si3N4)3a. ^U3ygHkK(Si0 2 ) 
3 b . & 2 <7)> 'J 3 ygflJKSi 3 N4 ) 3 c amiTfilJfc 
?^N/0/NO3®ffiitT-fc^. ^y3^flJS3 
bWMJW23nmiaJi?ifil^fxTt>0. $1. SS2<0^ 
y3yS^JS3a. 3ci7))SW2«ja^L<^^J:d^ 

[oo 1 3] isV?ym.vcm&isV^ywmtim.L 
t*>oT . mmm 1 ^ i 3 sestet y 

3^«3a, 3c^tS-ttCiO. m®2, 4 

WTMPxf&Wizx ztmm>m<r>g{tm<'z\ t#x- 
[0014] ^wsfvMw&mumgfflom&tzBi 

Miax^zb&tt. isv?ywnmv>mm&3. 9 

t^LT^ynyM»oiim$«6. 9fc©vvttf>. 
HSBB© 1 <7) «t d izmm 3 ^SSftlll^^ 

ttfx-z. mktmtm2X'i>®n&&z*i$<itm 

[00 1 5] itc. Ml. ^2^'J3^«3a, 



(4 

5 

3 tc. y'Ja ygfl^+omSfroe^iT*-^? w y 

«mffi(7y-K)4<0MSfflfcv'j3ygftiS3a, 3 

<vm$KH>m : ?<r)WBi>Wz.t>ti&. MIX. x'Jny 

i>- t J3ymteM3b££*)Wlt,tL&. £«>J:3e« 

^ iEfLtoe^*^tc«ii.^iiS^i6. y-7«S£«J 10 

c o o 1 6 ] #*c. meg® i <^^^^<rm^m. 

tz-o^xmWtt. ^t^y^ittr^xwMi, cv 
Dgacof-r yKrtT* / x7> (Sift ) £Sf*fc-rSffi 
ffi-(b^^fflfi£fift(LPc vDismj: 0 6 0 o-cfftre 
J&SSfu ^ffifcTWt^Kffl^Stfy^ynytf) 

[0017] Tfl«&2*^j££;ftJt<7x->Ni. 7^ 
T(Nlb)5rffl^T^aL»J?Ul(Rapid Thermal Proces 
s; OTP) iZ X 0 8 0 oxruLtwigjrcM-fbSftS . f?® 20 

LPCVDffi£J:9 7 00~7 5 0Trt'}SlSl£fU J9r£ 

coiss tat* it>- y 3 ymftmmmztih . 

[0018] »mtt.cr)frX'm%.coMmcr>3.ttm£BJ$.L 
RTP2rg-ffc:jiSOLPCVDa(Cj:0«PI-ra 

#?gj££;h.£. ^c7)fc«>. -MRTPTifv*SrtJg£» 
fS.Lt:®. LPCVD^iOK^A^TV^. 
[00 19]&ii, n-K07^LPCVD^I^ 
ffiv^4«^fctt. RTP£g£<ii>T»mfii2±£& 
<US£»j£t6 ;^<y'J3 ygtfjS 3 a ^BfH-tl 
Z t tfX'Z I . -I *> „ VrtyfW? o-A' 

v7>"(SiH2Cl2) fc Ty^-T (NH3) t SrH^ti: LT L P 

cvD^jtD7oo~-7 5oxrc«i3*u ct^'J 

Sit*. 40 
[0020]^ *14>&'y=i>'Bfl«3ajWMU» 

ti^^ x -y\(i, cvDmof^rvAnioarefe. 

CVDffitcJ:07 0 0— 8 0 0*CT'5ftSi$n. 

D 3ygflJi3 a«0±CxU 3yK^bK(Si0 2 ) 3 b*9B 

v'J^-b(Tetra-Ethyl-Ortho-Silicate; TE0S)£>#feft 

s^^tlpc vDfttij: o 6 o o~7 o oxrcxsa 

f £ i fc J: OJ&JfrfS CI b fcT> 6 . 
[0021]±a<^)J:dtv , J3yi!<kK3bSrCVD 50 



tiflWl 1-150246 

6 

T5lfitt36<**fc«>. >>xWN{i^U3yK^JS3b^ 
j£^»CT^-/l^lSTJ!ia$itl». T--M*. I£S(0 

*U>. Z<T)k$. 8 0 O'CggC^gb 

»fclMSBI{(NiD)3&«**<i4«^fcl4. xUnvRfl: 
K3 b+O5ttS^*ffl»t«P«B<0d*fcJ!raW-4C 

[002 2] ^UayWURSbtt. IMOXoKCV 

Jtv\ SiS-fl:t:«J:&%&fc:Ji. 80 0-9 5 OT^x 
-/ MfflaTSS 1 'J ayS^h!S3 aOglBHHfcS 
«T^ya>«il«3b*jftW*. fc**U 
fctt. ^l<0^y3yMftK3a<0Kff<7)|e,l/2*«S 

mrmzx *)m<wiLLx}5<&mtfi>z>. 

[0023] >>V 3 yWMM3biffit$£tltz i > 

CVDHSOf-^yAfcUr-/ hSfU i^n-;^ 
5 > (Si H2 Ch ) k 7>t-7 (Nib ) k LX L P C 

VDffiCiD7 00~7 5 0'C-ej?UI£iT.6. iilfc«J: 

*). ^y3yBHttg?3b<D±£gs2co^y3y^t§i(s 

i 3 N4)3c*^?^. ^2c0^y3ygfl^3c*>* 

jgjfisn^-^xwMi, mmzcvDmco^yt^ 

X'^/i'7>(sm)£mit-r& LPCVDSti 0 6 

o ox;i?&-rS!Ui£*u Sffit±««g4tffls^a^ 

[0024] 03«. ±^L^iSg@lcOlUS0l2gl| 

tt^o/N/ow 3JBSjscoit«fi»ik mmzmm 
vtzmmmw d d B)i^c7)s*^*-r^5 7t-j> 

«*12. 5MV/cm, «gcOffiS0. 

fgffa(«tt. #(4 : mizm-&*v^i?(Dmtf&m 
[oo2 5]»swui. ±&it:wm>ofr<vm&&>o 

*>. RTPfciOl. 6n mOmftBLi&fS. LtltklZ L 

pcvD£tcj:y3. 9nm<Dm<m^tmtxmi<7) 

^y3yg-ftJi3aSrmL, C VDStCi Oi^'J 3> 
S§-ftlS5r 8 . 1 n m&fcLXm.Wm*X'T=--)V 
L, LPCVDSfcJ: 0 5. 5nm(0i2Oy'j3>'i 

-(kK3 c tmmixmtftztix^h . 
[oo26jnst0«2i±, mmi<r>i'V?>m3&3 

bemfmuzTy^-TWWtfwt* X'8 5 0X:X'S 
$^>te^#H^(lrS(02))4'f8 5 
0X:X'6 0&T--)l'LXBf$,ZtlX^Z>. »1. ^2 

^y3ys-fkiS3a ( 3cmf&. zmtemmii 

km-X$>Z>. ItMMli. TfmmO)>t>5. 5nm<7> 



(5 

7 

vUnyiHhS. 8. 1 nmayisVaymftM. 5. 5 

n meow a ymmmtzwa LxB&ztu&mR 
[00 27] 03<c*$^i:fco. mmtfN/o/ 
o/N/o<n3mim<?)i&m± o i>m&m< . wn 

&mmi c £m{Km%*Ttmth£*)i>mi>m 10 

[00 28] H4*i. 2tiBR&24>*r'tS'?&i%-?. 
ime a b is 0 3 ymim6 b t w/o<r> 2WmX 

m&ztix^z. ^ , j3ym{m6a.&Mz&&ztiz 

[0029] mmm 20* w^nBtfurmzmw 
?z>. TJfm&2»i. mmmitmmiz. cvdm 
co^yf^x'^y^yyisi^nmb-tt^pcv 20 

D&fc X 06 0 OX^tkX'WMLXBfcZtl&XV S'U 
T««ffi2*^fiE?^'>x-^a v n 

*U ? a-^v- 5 y (Si H2 Ch ) b Ty^—T (NH3 ) t £ 

H^fcLTLPCVDatiDKSI^ix. isO^ymtt. 
K6a**?gj££;h.6„ isVaymim6acr>B!mcr)1- 

A-yA'-fl«ji6 00-70 ox:. #x<?>t£MJt(N 

H 3 /SiH 2 Cl2){i l~5<7)ffiBF*rCg5&£it&. 
[0030]y'j3 >-IHttg6 bt±. IKKflSSt^ffl 
V\ 8 0 0~9 5 0rcO'>x /MIHMT>'U3^fl: 30 
&3a<D*jS£Sgft2tfT^j££*l6. _UHIffi4tf. 

rmrnm 2 1 mmiz l p c v d&k «k o 6 0 0 -cit&t 

[0031] HiMt2CD#8K2. v-'J aymttM6 a 
<^«^)lSJgSr 6 0 0—7 0 OXXQ&fflb-fhZ b 
b. *08^#X<9SSftJt(NH3/SiH2Ch)£l— 5<9& 

g-e*> ±m#&zwz-?z\ t t«t 0 issnt^ 
mm 1 o^uulK-t* <r t ifix-% h . 
[0032] m5\t. mmm2iz^rr 2mmwv^o 40 

m{TDDK)mL<m&**t?=77x-t>*). (a)hb 

fiRfi«£3Sfc3 (B)(±^X<0^ttifc(NH3AiH 
2Ck)££fc3itt:*§££S1\ IWCtt. *£liK6?) 
5S£4. 5nm. mS<Offi«0. 1 mrn 2 1 L. JUf 
Ovtl^yS^ebtiSOOX:. 3 0^x7hf 

m&x'B&ztibzt&BimtLx^h. mm. mm 
&&fPMLt:tim.imtLxm?T2iixto*). meiz^p 
?x o \izim<7m&x'm^<jmth t -wwsbd *~r 
D7bu z\tiznm-hc\tiz£t)¥mw3me>mm so 



JfliFFl 1-1 50246 

8 

1. 5Vt'<^r^aLT^S. 

[0033] sisirra, Sftik(N 

H3/SiH2Cl 2 )Ji5tC^$ilTV^. @5(A)fc^SSil. 
SfcfcO, §ltt«£f$<0&g#7 2 O^CggJ; DiS< 
*&fc. »iSr*J10^«J:DS<=3rl». «&£iag#fc^{i 
^a-^yytTy^-Tb 

mxim{ffi£Bi&x'Z%\,\ *zx. B&m.i±± 
mtz&'j?<7)#m : kM.x 6 o 0-7 o oxwmmizh&z 
b*$&bLx^h. tzfzt. mcmm&itmim 

HHW^flitf. 5nm<0^'j3ygfljg£»j£t 

slUfc:. 6 o 0TTCfcttt9 04h 6 5 ox:-ciJ£;4 o 
4h 6 8 0*CT'»i*«>3 0#fc : 5:S. LtzW-^X. 60 0 
—7 0 OT^SSIO+Tk 6 5 0"CfcLh> T^Mf 6 8 

[0034] «^i$<o#x8mit£^£tf6f£isrc* 
BmrnMeso-ciizm^tix^h. mswiz 

£Xft?]8£ f) v^t § (CUMP1 O^i 0S< 

^j3ycomA i m<^ t ). mstitizx'oi'V^yMtt. 

[0035] 

[%w^*] &L±mmLtz*o iz. c\mm<r>n/o 
/K<7)3mffik<?yimwizm\.vzw&i,z\±. mmzst 

iz. wmmvis^miu&o&itozm&i)**:* <%&tz 
tm&<wmmmt:-&#>&zbwx'$. mtbm 
t%mx'i>£i±z%mw®&iit&-t&zbij { x'Z 
h. mi. m2<r)yvaym.{m»fmzim 

mtK^Mliz^zii. btfX 
MIX. ^»;3ylHb^)ISff5r3nniKUitcS^ 
■f&ZblzJ;*), V-?W8&Wffl-t&z\btfTZ&. 
[0 03 6] £tz. Z(Omicr)1jmiz£*)N/Ocr>2m 
mm<r>immBffLLfzifr&M±. Vtn-iVyyyb 
T y=t-T b Srffl^T L P C VDi££ X 0 -> 'J 3 yS-fk 
lg£0Jfrr&lgfc. RjEiajg£6 0 0-7 0 
b-thc\b. &£V/ttzte. ^X<OgSftlt(Nlb/SiH2C 
hJSrl-S^gfflrtT^-r&^ttCiOs Kff5n 



A-i/^<7)ft/\'>f rx % txqws F0. 

[03] limSltca^S^^lgM^ltfc 
[04] SOi«*2lc^***/<5'*lfil»fc*rt- 



(6) t^rl^Fl 1-1 5 0 246 

1 0 

[05] !!38BS2cDl8A!t-e. (A)g^tjgOJglSS 

[06 1 njeg®2 ammzm-imiisumizts^ 

T, SEE-e^Jn3ES««t:J:Ste*ta^v^TmEl. 
[SP^Uffl] 

2 rsrns 

3 Jgfl&S 

10 3a SlOx'JnygtfJg 

3b ^jaymm 

3 c m2<7)i'Vziymftm 

4 JJHES 



[01] 



[02] 



[04] 



-3cl 



v-//.//-yy-xy/-x-y/-?-, ; 



) 




3b 



6 



to 




(7) 



!B§m 1-1 50246 



[06] 




